c Polymyxin B is increasingly used as a treatment of last resort for multidrug-resistant Gram-negative infections. Despite being available as a mixture of several structurally related analogues, the properties are commonly reported as an aggregate of the individual components. We compared the pharmacokinetics of individual polymyxin B components in an animal model and in humans. There were no considerable differences observed in the pharmacokinetics among major components of polymyxin B. Combining different components for pharmacokinetic analysis appeared reasonable.
age concentration at each time point was used for pharmacokinetic analysis.
Two patients with suspected/documented Gram-negative bacterial infections given polymyxin B were also examined. The first patient was a 61-year-old male (body weight, 64 kg; estimated creatinine clearance, 50 ml/min) given 1.5 mg/kg of polymyxin B based on actual body weight. The second patient was a 73-year-old male (112 kg; estimated creatinine clearance, 81 ml/min) given 2.2 mg/kg of polymyxin B. In both cases, polymyxin B was administered as daily intravenous infusions over 3 h. After written informed consent was obtained, four serum samples were obtained from each patient at steady state over the fourth dosing interval (prior to dosing, 2 h postdose, 8 to 12 h postdose, and before the next dose) to determine the concentrations of major polymyxin B components. The study was approved by the Institutional Review Boards (IRBs) of the New York University Langone Medical Center (New York, NY) and the University of Houston.
A validated ultraperformance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) method was used to determine the concentrations of polymyxin B in rat and human sera (8) . The serum concentrations of each component were quantified individually and subsequently reported collectively as the total polymyxin B concentration. The pharmacokinetics of polymyxin B were derived using two different approaches. In the first approach, we used the total polymyxin B concentrations in serum. In contrast, the concentration-time profiles of each individual polymyxin B component were used in the second approach. The dose fractions of the individual components were based on their relative abundance in the USP mixture (previously estimated to be 0.612, 0.254, 0.056, and 0.077 for polymyxins B1, B2, B3, and isoleucine B1, respectively). In both scenarios, a one-compartment linear model with a zero-order input was used to fit the concentration-time profiles using ADAPT 5 (University of Southern California, Los Angeles, CA).
For the rats, a median of 4 samples (range, 2 to 8) were obtained at each time point. The overall model fit to the data was satisfactory, as shown in Fig. 1 . In addition, the best-fit pharmacokinetic parameters are shown in Table 1 . Strictly speaking, the pharmacokinetic parameters (e.g., clearance and volume of distribution) of the individual components were not identical, but most the differences were within a 2-fold range. As indicated in Table 1 , the half-life of each component was in close agreement since halflife was attributed to the rate (ratio) of decline and not directly dependent on the absolute dose values. On the contrary, the volume of distribution was more variable among the components, which could be a manifestation of batch-to-batch variation in the dose proportion of components. The weighted average pharmacokinetic parameters using individual components were in reasonably close agreement with those derived directly from the total polymyxin B concentrations. Moreover, for the rats, the area under the concentration-time curve from 0 h to infinity (AUC 0 -ϱ ) observed for total polymyxin B was 10.7 mg h liter Ϫ1 , which was comparable to that derived from adding the AUC 0 -ϱ of individual polymyxin B components in the mixture (10.9 mg h liter Ϫ1 ). A similar trend was also observed in the patient samples, as shown in Table 1 . The areas under the concentration-time curve from 0 to 24 h at steady state (AUC 0 -24 ss ) for total polymyxin B for patient 1A and patient 1D observed were 48.2 and 64.5 mg h liter Ϫ1 , respectively. These values were comparable to the summed AUC 0 -24 ss of individual polymyxin B components in the USP mixture (48.0 and 64.6 mg h liter Ϫ1 , respectively). To our knowledge, this is the first study providing specific insights into the comparative pharmacokinetic profiling of individual polymyxin B components. In addition to studying single-dose pharmacokinetics in experimental animals, we have also provided data from humans at steady state to strengthen our observations. Furthermore, two different approaches to derive total AUC were compared. Potential limitations of this study included a small number of subjects examined and the potential batch-to-batch variation among products from different manufacturers. Our results in rats and human subjects indicated the pharmacokinetics of the individual components were not considerably different from each other. Our laboratory has previously reported that AUC/MIC ratio of polymyxin B was the pharmacokinetic/phar- macodynamic index most closely linked to bactericidal activity (9) . Taking various study/experimental variations (e.g., sampling, interbatch relative abundance or assay variance) into consideration, it appeared reasonable to use the summed concentrations of individual components (i.e., total polymyxin B concentration) in pharmacokinetic studies to estimate overall drug exposure of polymyxin B.
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